Causative agent and short history
The causative agent of smallpox is the variola virus (Orthopoxvirus)
within the family Poxviridae. Genomic studies indicate the presence of two or three different clades of the virus 2 . The date of origin of the virus is unknown. Although disease-indicating scars were detected on Egyptian mummies, the virus itself has never been identified 3 . So far the only molecular evidence for the existence of the virus was detected in 300-year-old Siberian mummies. Further analysis indicated the roots of the virus date back to 928 AD 4 ;
however, some historians take the origin back to 10,000 BC, speculating on its possible relationship with the cowpox virus 5 . On the other hand, Gubser and Smith 6 , following their studies on the DNA analysis of the virus, revealed a relationship between the virus and the camelpox virus: possibly these two viruses originated from the same ancestor. Babkin According to Pylarini, the inoculation technique was introduced to
Smallpox and variolation in Ottoman times
Constantinople by a Greek lady in 1660 that was welcomed by the Christian population, yet declined by the Moslem population of the city due to their belief 21 :
The Turks alone, so addicted are they to their predestinarian notions, and so riveted to ancient prejudices, neglect to reap any advantage from it. Now the Small-Pox arises when the blood putrefies and ferments, so that the superfluous vapours are thrown out of it, and it is changed from the blood of infants, which is like must, into the blood of young men, which is like wine perfectly ripened: and the Small-Pox itself may be compared to the fermentation and the hissing noise which take place in must at that time. And this is the reason why children, especially males, rarely escape being seized with this disease, because it is impossible to prevent the blood's changing from this state into its second state, just as it is impossible to prevent must (whose nature it is to make a hissing noise and to ferment,) from changing into the state which happens to it after its making a hissing noise and its fermentation. The writer of this ingenious discourse observes, in the first place, that the Circassians, Georgians, and other Asiatics, have introduced this practice of procuring the smallpox by a sort of inoculation, for about the space of forty years, among the Turks and others at Constantinople.
That although at first the more prudent were very cautious in the use of this practice; yet the happy success it has found to have in thousands of subjects for these eight years past, has put it out of all suspicion and doubt; since the operation, having been performed on persons of all ages, sexes, and different temperaments and even in the worst constitution of the air, yet none have been found to die of the smallpox; when at the same time it was very mortal when it seized the patient the common way, of which half the affected dyed. This he attests upon his own observation.
Next he observes, they that have this inoculation practised upon them are subject to very slight symptoms, some being scarce sensible they are ill or sick; and what is valued by the fair, it never leaves any scars or pits in the face.
The method of the operation is thus. Choice being made a proper contagion, the matter of the pustules is to be communicated to the person proposed to take the infection; whence it has metaphorically, the name of incision or inoculation. For this purpose they make choice of some boy, or young lady, of a found healthy temperament, that is seized with the common smallpox (of the distinct, not flux fort) on the twelfth or thirteenth day from the beginning of his sickness; they with a needle prick the tubercles (chiefly those on the shins and hams) and press out the matter coming from them into some convenient vessel of glass, or the like, to receive it; it is convenient to wash and clean the vessel first with warm water: a convenient quantity of this matter being thus collected, is to be stopped close, and kept warm in the bosom of the person that carries it, and, as soon as may be, brought to the place of the expecting future patient.
The patient therefore being in a warm chamber, the operator is to make several little wounds with a needle, in one, two or more places of the skin, till some drops of blood follow, and immediately drop out some drops of the matter in the glass, and mix it well with the blood issuing out; one drop of the matter is sufficient for each place pricked. These punctures are made indifferently in any of the fleshy parts, but succeed best in the muscles of the arm or radius. . . . . .About nine or ten years ago, while on a visit at a Turkish Harem, a lady happened to Express much anxiety for an only child, who had not yet had the Smallpox; the distemper at that time being frequent in the city. None of the ladies in the company had ever heard of inoculation; so that, having once mentioned it, I found myself obliged to enter into a detail of the operation, and of the peculiar advantages of it. Among the female servants in the chamber was an old Bedouin, who having heard me with great attention, assured the ladies, that my account was upon the whole a just one, only that I did not seem so well to understand the way of performing the operation, which she asserted should be done not with lancet, but with a needle; she herself had received the disease in that matter, when a child; had in her time inoculated many; adding moreover, that the practice was well known to the Arabs, and that they termed it buying the Smallpox.
For these several years past, very few slaves have been brought from Georgia. From what I could collect among those already here, who remember anything of their own country, inoculation was well known there: I have seen several old Georgian women, who had been inoculated, when children, in their father's houses.
In Armenia, the Turcoman tribes, as well as the Armenian Christians, have practised inoculation since the memory of man; but, like the Arabs, are able to give no account of its first introduction among them.
It has already been mentioned, that the Turks at Bagdad and Mousul make no scruple to inoculate their children. I have seen also some Turkish strangers here, who had been inoculated at Erzeroon. Hence it is probable that the Turks, in other parts of the Ottoman empire, do not merely, as fatalists, reject inoculation; but that other considerations, which have influence in countries where fatalists are ridiculed or anathematized, concur likewise in Turkey, to oppose the reception of a practice to beneficial to mankind.
Nusret) 18, 23, 24 . Such information indicates the lack of any inoculation practice in the Ottoman Court although it was practised in other parts of the Empire. Newgate were inoculated with the virus and the success of the application led to the release of these prisoners [28] [29] [30] .
Upon these trials, and several others in private families, the late queen, then princess of Wales. . . sent for me to ask my opinion of the inoculation of the princesses. I told her Royal highness, that by what appeared in the several assays, it seemed to be a method to secure people from the great dangers attending that distemper in the natural way.
(Sloane and Birch

)
Princess Caroline, following her successful inoculation, also had her 11-(Amelia) and 9-(Caroline) year-old daughters inoculated.
Smallpox and vaccination in Ottoman and Republic era of Turkey
Due to lack of interest in the inoculation technique at the Ottoman
Court applications were conducted regionally. Jenner's definition of vaccination (An Inquiry into the Causes and Effects of the Variolae
Vacciniae, or Cow-pox, 1798 32 ) was generated in the western medical environment of inoculation 17, 33 . His book titled Inquiry was printed in England in multiple copies from 1798 and new copies were also produced in Geneva, Hannover and Wien. Reprints of the A propos of distempers I am going to tell you a thing that I am sure will make you wish yourself here. The smallpox, so fatal and so general amongst us, is here entirely harmless by the invention to engrafting, which is the term they give it. There is a set of old women who make it their business to perform the operation. Every autumn in the month of September when the great heat is abated, people send one another to know if any of their family has a mind to have the smallpox. They make parties for this purpose and when they are met (commonly fifteen or sixteen together) the old woman comes with a nutshell full of the matter of the best sort of smallpox, and asks what veins you please to have opened. She immediately rips open that you offer to her with a large needle (which gives you no more pain than a common scratch) and puts into the vein as much venom as can lie upon the head of her needle, and after binds up the little wound with a hollow bit of shell, and in this manner opens for or five veins. The Grecians have commonly the superstition of opening one in the middle of the forehead, in each arm and on the breast to mark the sign of the cross, but this has a very ill effect, all this wounds leaving little scars, and is not done by those that are not superstitious, who choose to have them in the legs or that part of the arm that is concealed. The children or young patients play together all the rest of the day, and are in perfect health until the eighth. Then the fever begins to seize them and they keep their beds two days, very seldom three. They have very rarely above twenty or thirty in their faces, which never mark, and in eight days' time they are as well as before their illness. Where they are wounded there remains running sores during the distemper which I don't doubt is a great relief to it. Every year thousands undergo this operation, and the French Ambassador says pleasantly that they take the smallpox here by way of diversion, as they take the waters in other countries. There is no example of any one that has died in it, and you may believe I am well satisfied of the safety of the experiment, since I intend to try it on my dear little son. I am patriot enough to take pains to bring this useful invention into fashion in England and I should not fail to write to some of our doctors very particularly about it if I knew anyone of them that I thought had virtue enough to destroy such a considerable branch of their revenue for the good of mankind. But that distemper is too beneficial to them not to expose to all their resentment the hardy weight that should undertake to put an end to it. Perhaps, if I live to return, I may, however, have courage to war with them. Upon this occasion admire the heroism in the heart of your friend, etc.
To Wortley, Constantinople, 23 March 1718
. . .The boy was engrafted last Tuesday, and is at this time singing and playing and very impatient for his supper.
. . .I cannot engraft the girl; her nurse has not had the smallpox.
To Wortley, Constantinople, 1 April 1718
Your son is as well as can be expected, and I hope past all manner of danger.
In Focus . Vaccine production occurred also elsewhere in the empire such as Mecca, Basra, Sana'a, Bagdad and Damascus, and in Sivas, a production centre for rabies and smallpox vaccine was also established 24 . However, these centres were short-lived and the main centre for production remained _ Istanbul. After the foundation of the Republic in 1923, records regarding smallpox improved considerably: the official number of infected cases and resulting deaths are provided in Table 1 . In Focus 43, 45 . After 300 passages changes in the plaque morphology of the strain were observed and at its 516th passage it was named MVA to differentiate it from other attenuated vaccine strains. The strain MVA was created as result of 574 dilution passage of the attenuated strain 43, 45 .
Complete genomic sequence analysis of the strain has been carried out revealing circa 15% gene loss compared to the original genome 46, 47 . MVA fails to replicate in human cells, which sets it apart from vaccinia virus. Thus, it poses no risk of spreading in or among the carriers, and gains importance in vaccine research as well as a vector delivery system 48, 49 . In the 1970s, MVA was used in clinical trials and regardless of minor local or general reactions, the resulting standard vaccinia virus reduced the diameter of skin lesions proving to be safe for human use 50 . However, it should be stressed that this vaccine has not been tested against a major outbreak of smallpox so far. According to some writers [51] [52] [53] for the first time in 1885 the vaccine was only applied to children 23 whereas it was compulsory in many other countries long before it was applied in the Ottoman Empire (Bavaria, 1807; Denmark, 1810; The last smallpox outbreak.
In Focus
Norway, 1811; Russia 1812) 18 . Although it is still unclear how
German scientists obtained the strain that resulted in the development of the MVA, the Republican era of Turkey used contemporary scientific principles for disease prevention and eradication.
